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Title : Screen printing plate and method for manufacturing 
5 same 

(57) [Abstract] 

[Object] To prevent lift at an edge portion of a print 
coated film to improve a surface accuracy of the print 

10 coated film in screen printing widely used in manufacture 

of various electronic parts as a pattern forming technique . 
[Configuration] By forming an emulsion layer formed on a 
screen in a two-layered structure of a first emulsion layer 
11 and a second emulsion layer 12, designing an opening 

15 area of the first emulsion layer 11 to be smaller than a 

desired printing shape, and setting an opening area of the 
second emulsion layer 12 to be equal to the desired 
printing shape, lift at an edge portion of a print coated 
film is suppressed so that a screen printing excellent in 

20 uniformity in coated film thickness can be realized. 
[Scope of Claims for Patent] 

[Clam 1] A screen printing plate where an emulsion layer 
with an opening portion formed in a desired printing shape 
is formed on a screen, wherein areas in the opening portion 

25 positioned on a side of contacting with a material to be 
printed and positioned on a side of the screen are 
different from each other, and the area of the opening 
portion positioned on the side of contacting with a 
material to be printed is made equal to the desired 

30 printing shape while the area of the opening portion 

positioned on the side of the screen is made smaller than 
the desired printing shape . 

1 



[Claim 2] The screen printing plate according to claim 1, 
wherein the emulsion layer has a multi-layer structure of 
two or more layers . 

[Claim 3] A method for manufacturing a screen printing 
plate comprising the steps of: forming a first emulsion 
layer on a screen plate applied with photosensitive 
emulsion using a mask designed to be smaller than a desired 
printing shape in advance according to a photoengraving 
process; and after applying the same photosensitive 
emulsion as the photosensitive emulsion used in the above 
step on a whole surface of the first emulsion layer again, 
forming a second emulsion layer on the first emulsion layer 
using a mask with the desired printing shape according to 
the photoengraving process. 

[Claim 4] A method for manufacturing a screen printing 
plate comprising the steps of: after producing a first 
emulsion layer on photosensitive emulsion applied on a film 
serving as a carrier using a mask designed to be smaller 
than a desired printing shape in advance according to 
photoengraving process, transferring the first emulsion 
layer on a screen plate by pressurizing the first emulsion 
layer in a closely contacting state with the screen plate; 
and after producing a second emulsion layer using a mask 
with a desired printing shape, forming a second emulsion 
layer by transferring the second emulsion layer on the 
first emulsion layer in the same process as the above. 
[Claim 5] A method for manufacturing a screen printing 
plate comprising the steps of: after transferring 
photosensitive emulsion applied on a film serving as a 
carrier by pressurizing the photosensitive emulsion in a 
closely contacting state with a screen plate, forming a 
first emulsion layer using a mask designed to be smaller 
than a desired printing shape in advance according to a 



photoengraving process; and after forming the same 
photosensitive emulsion as the photosensitive emulsion used 
in the above step on the first emulsion again, forming a 
second emulsion layer on the first emulsion layer using a 
5 mask with the desired printing shape according to the 
photoengraving process . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 
10 The present invention relates to a screen printing 

plate for a screen printing process method that is widely 
used for formation of a wiring pattern or manufacture of 
electronic parts such as a printing capacitor, and a method 
for manufacturing the same. 

15 [0002] 

[Conventional Art] 

A screen printing method has been the most widely 

Icnown as a technique for forming a desired pattern, it is 

one of techniques put in practical use, which is especially 
20 widespread in various fields in the electronic parts 

industry. 

[0003] A demand for high precision and high quality on a 
print coating film obtained according to screen printing is 
actually increasing along with the miniaturization and high 

25 precision of the electronic parts. 

[0004] The screen printing method is for forming a coating 
film with a desired shape by extruding, using a rubber 
squeeze or the lilce, paste principally including pigment, 
organic binder, and organic solvent on a material to be 

30 printed from an opening portion via a plate obtained by 

forming the opening portion with a desired printing shape 
in an emulsion layer formed on a fine mesh-lilce screen made 



3 



from stainless-steel, nylon, silk, or the like principally 
according to a photoengraving process. 

[0005] As shown in Fig. 5(a), in a conventional screen 
printing plate, an emulsion layer 1 is basically a single 
5 layer and an area of an opening portion 5 of a screen 3 is 
generally designed to be equal to a desired printing shape. 
In Fig. 5(a), reference numeral 4 denotes a plate frame. 

[0006] 

[Problem to be solved by the Invention] 
10 As shown in Fig. 5(b), in the above constitution, 

however, there is a problem that edge portions E of a print 
coated film corresponding to edge portions of the opening 
portion in the emulsion layer is lifted as compared with a 
central portion thereof, which results in serious problem 
15 as regards a print coated film associated with electronic 
parts required for high precision on thickness of the 
coated film. In view of the above problem, an object of 
the present invention is to provide a screen printing plate 
that allows solving the problem of the lift of edge 
20 portions after the print coated film is dried, and a method 
for manufacturing the same. 
[0007] 

[Means for solving the Problem] 

In order to achieve the above object, the present 

25 invention is a screen printing plate where areas of an 

opening with a desired printing shape formed in an emulsion 
layer in a screen printing plate that are positioned on a 
side of a face contacting with a material to be printed and 
positioned on a side of a face where the screen is laid are 

30 different from each other, and the area of the opening 
positioned on the side of the face contacting with a 
material to be printed is made equal to the area of the 
opening corresponding to the desired printing shape while 



the area of the opening positioned on the side of the face 
where the screen is laid is made smaller than the desired 
printing shape , 
[0008] 
5 [Operation] 

According to the above constitution of the present 
invention, a desired printing shape is formed, because 
printing paste is extruded and spread out in the edge 
portion after it passes through the opening portion made 

10 smaller than the desired printing shape. Therefore, since 
an amount of paste at the edge portion can be locally 
reduced as compared with that at a central portion, it is 
possible to obtain a print coated film with an even 
thiclcness where the edge portion does not lift as compared 

15 with the central portion even after drying. 
[0009] 

[Embodiments] 

(First Embodiment) One embodiment of the present invention 
is explained below with reference to the drawings. Fig. 1 

20 is a sectional view of a screen printing plate in one 
embodiment of the present invention. As constituent 
elements, reference numeral 11 denotes a first emulsion 
layer, 12 denotes a second emulsion layer, 3 denotes a 
screen, 4 denotes a plate frame, and 5 denotes an opening 

25 portion plated. 

[0010] A manufacturing method of the screen printing plate 
is explained. As shown in a sectional view in Fig. 2(a), 
commercially available diazo photosensitive emulsion was 
applied on a face of a screen 3 with a mesh number of 250 

30 made from stainless-steel and laid to the plate frame 4 in 
a thickness of about 10 after drying, the face 
contacting with a material to be printed, so that a first 
emulsion layer 21 was formed. As shown in Fig. 2(b), a 
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mask 6A with a rectangular shape of a length of 4.8 mm and 
a width of 1.8 mm designed to be smaller in dimension than 
a desired printing shape, which was manufactured in advance, 
was set at a predetermined position (a widthwise direction 
5 is conceptually shown in Fig. 2(b)) , and plate-making was 
performed according to a conventional photoengraving 
process, so that an opening portion having a shape of the 
mask 6A was formed in the first emulsion layer 1, as shown 
in Fig. 2 (c) . 

10 [0011] As shown in Fig. 2(d), the same photosensitive 
emulsion as the above was applied on the first emulsion 
layer 21 obtained as described above in the same thickness 
as the above again, so that a second emulsion layer was 
formed. Subsequently, a mask 6B with a rectangular shape 

15 of a length of 5.0 mm and a width of 2.0 mm and with the 

desired printing shape prepared, the mask 6B was positioned 
such that respective sides thereof protruded beyond the 
opening portion formed in the above by equal sizes (0.1 mm 
in this case), as shown in Fig. 2(e), and a plate-making 

20 was performed utilizing completely the same process as the 
above, so that an opening portion with the shape of the 
mask 6B was formed on the second emulsion layer 22. At 
this time, since the opening portion in the first emulsion 
layer 21 maintained its original shape without being 

25 influenced by the second plate-making, a two-layered 
structure including the first and the second emulsion 
layers 21 and 22 where edge portions of the opening portion 
of the emulsion layers had stepped portions was eventually 
obtained, as shown in Fig. 2(f), so that a screen printing 

30 plate where an area of the opening portion on a side of the 
screen was smaller than an area thereof on a side of 
contacting with a material to be printed could be 
manufactured . 
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[0012] While in the embodiment, a plate where the emulsion 
layer had the two-layered structure is obtained by two 
plate-making steps, when the shape of the mask obtained in 
the final plate-making step is set to the desired printing 
5 shape, it is possible to obtain a multi-layered structure 
with two or more emulsion layers by repeating a similar 
plate-making step . 
[0013] 

(Second Embodiment) As regards a second embodiment of the 
10 present invention, a method for manufacturing a screen 

printing plate with the same constitution as that in Fig. 1 
regarding the first embodiment is explained below with 
reference to the drawings . 

[0014] First and second plate-making photosensitive films 

15 applied with gelatin photosensitive emulsion in a thickness 
of about 10 pm were prepared, plate-makings were performed 
in a state that masks 6A and 6B completely similar to the 
mask in the first embodiment were brought in close contact 
with film faces according to conventional photoengraving 

20 process, as shown in sectional views in Figs. 3(a) and 3(b), 
and an emulsion layer 31 formed of the mask 6A was formed 
on a first film 7A, while an emulsion layer 32 formed of 
the mask 6B was formed on a second film 7B. 
[0015] As shown in Fig. 3(c), the first film 7A thus 

25 formed was placed on a predetermined stand such that the 
emulsion layer 31 faced upwardly, a screen 3 completely 
similar to that in the first embodiment was placed on the 
first film 7A such that a face thereof contacting with a 
material to be printed faces downwardly, the first film 7A 

30 was next pressurized from the side of the screen 3 using a 
rubber roller 8, and the first film 7A was then peeled off, 
so that the first emulsion layer 31 was transferred to the 
screen 3 . 
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[0016] As shown in Fig. 3(d), the second film 7B and the 
screen 3 were aligned to each other such that respective 
peripheral sides of an opening portion of the emulsion 
layer 32 protruded beyond an opening portion of the 
5 emulsion layer 31 thus formed by equal dimensions like the 
first embodiment, and the emulsion layer 32 was formed on 
the emulsion layer 31 by exactly the same process as the 
above. By forming the emulsion layer having a two-layered 
structure including the first and second emulsion layers 

10 and having the stepped portion at the edge of the opening 
portion, a screen printing plate where the area of the 
opening on the screen side was relatively smaller than that 
of the opening on the side of contacting with a material to 
be printed was manufactured. 

15 [0017] In the embodiment, a plate where the emulsion layer 
had the two-layered structure is obtained by two plate- 
malcing steps, but when the opening portion in the emulsion 
layer of the mask formed according to transfer in the final 
plate-making step is set to the desired printing shape, it 

20 is possible to obtain a multi-layered structure with two or 
more emulsion layers by repeating a similar plate-making 
step. 
[0018] 

(Third Embodiment) As regards a third embodiment of the 
25 present invention, a method for manufacturing a screen 

printing plate with the same constitution as that in Fig. 1 
regarding the first embodiment is explained below with 
reference to the drawings. 

[0019] A first plate-making photosensitive film applied 
30 with PVA photosensitive emulsion in a thickness of about 10 

fxm was prepared, a first film 7C was placed such that an 
emulsion layer 41 faced upwardly, as shown in Fig. 4(a), 
and a screen 3 exactly similar to that in the first 



embodiment was put on the first film 7C such that a face 
thereof contacting with a material to be printed faced 
downwardly. After water was next sprayed from the screen 3 
side using a spray or the like, pressurizing was performed 
5 using a rubber roller 8, and water content was sufficiently 
dried up, the first film 7C was peeled off, so that the 
first emulsion layer 41 was transferred to the screen 3. 
This state means that exactly the same screen plate as the 
screen plate formed with the emulsion layer shown in Fig. 

10 2 (a) for the first embodiment was obtained. Accordingly, 
works to be continued later were performed approximately 
according to the method in the first embodiment. As shown 
in Fig. 4(b), therefore, plate-making was performed on the 
first emulsion layer 41 using a mask 6A according to 

15 ordinary photoengraving process exactly similarly to the 
first embodiment. 

[0020] As shown in Fig. 4(c), photosensitive emulsion with 
the same thickness was transferred to the emulsion layer 41 
thus obtained in a method exactly similar to the above so 

20 that a second emulsion layer 42 was formed. Subsequently, 
plate-making was performed using a mask 6B exactly similar 
to that in the first embodiment exactly similarly to the 
first embodiment, so that the emulsion layer 42 with the 
shape of the mask 6B was formed. At this time, since the 

25 opening portion in the first emulsion layer 41 maintained 
its original shape without being influenced by the second 
plate-making, a screen printing plate where an area of an 
opening portion on the screen side was relatively smaller 
than that on the side of contacting with a material to be 

30 printed, which was similar to the printing plates formed 
according to the first and second embodiments, could be 
manufactured, as shown in Fig. 4(d). 
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[0021] In the embodiment, a plate where the emulsion layer 
had the two-layered structure is obtained by two plate- 
making steps, but when the shape of the mask obtained in 
the final plate-making step is set to the desired printing 
5 shape, it is possible to obtain a multi-layered structure 
with two or more emulsion layers by repeating a similar 
plate-making step . 
[0022] 

(Fourth Embodiment) In the first to fourth embodiments, 

10 all the screen printing plates where the emulsion layer had 
the two-layered structure having the stepped portion at the 
edge portion of the opening portion and the area of the 
opening portion on the screen side was relatively smaller 
than that on the side of contacting with a material to be 

15 printed were manufactured, as shown in Fig. 1. Since these 
plates are identical structurally and equivalent effects 
can be expected in their states at a printing time, only a 
screen plate manufactured according to the first embodiment 
was used as a representative example and actual printing 

20 experiment was performed in the fourth embodiment. 

[0023] A Commercially available polyester film was 
prepared as a material to be printed and commercially 
available copper paste was prepared as a printing paste, 
and printing was performed fifty times according to an 

25 ordinary screen printing method under the same condition 
utilizing a rubber squeegee, so that print coated films 
were formed. By scanning surfaces of the print coated 
films thus obtained in their widthwise directions using a 
contact type surface roughness tester to obtain average 

30 thickness sizes of central portions and edge portions of 

the print coated films, lift ratios (%) (hereinafter, ^^Re") 
of the edge portions defined by the following equation were 
calculated. 



[0024] Re(%) = (ecige portion film thickness - central 
portion film thickness) (central portion film thickness) x 
100 

For comparison, a screen printing plate having an emulsion 

5 layer with a thickness of about 20 |im was manufactured 

using a mask 6B by a single ordinary photoengraving process . 
and printing was performed under exactly the same condition 
as the above using the screen printing plate thus obtained. 
Subsequently, Re measured by the same method as the above 
10 was obtained and it was defined as standard data in the 

conventional example. The above results were collectively 
shown in the following Table 1. 
[0025] 
[Table 1] 





Re (%) 


Conventional Example 


74.5 


Product of the present invention 


0.4 



15 As apparent from Table 1, regarding the print coated 

film obtained by performing screen printing using the 
printing plate where the emulsion layer according to this 
embodiment has the two-layered structure having the stepped 
portion at the edge portion of the opening portion and the 

20 area of the opening portion on the screen side is 

relatively smaller than that on the side of contacting with 
a material to be printed, it is found that excellent 
advantage is obtained for improvement in surface state of 
the coated film. 

25 [0026] As described above, according to the embodiment, by 
using the plate according to the present invention where 
areas of an opening portion formed in an emulsion layer on 
a side of contacting with a material to be printed and on a 
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screen side are different from each other, and the area of 
the opening portion on the side of contacting with a 
material to be printed is set to be equal to a desired 
printing shape, while the area of the opening portion on 
the screen side is made smaller than the desired printing 
shape in screen printing, the lift of an edge portion of a 
print coated film can be suppressed, and it is made 
possible to improve evenness in thickness between a central 
portion and an edge portion of the print coating film 
remarkably - 

[0027] While in the above embodiment, the case that a 
commercially available copper paste is used as the printing 
paste and a rectangular coated film is formed has been 
explained, the present invention can be applied to any kind 
of paste and any printing shape. 
[0028] 

[Effect of the Invention] 

As apparent from the explanation of the above 
embodiments, by forming a screen printing plate where areas 
of an opening portion formed in an emulsion layer in a 
screen printing plate on a side of contacting with a 
material to be printed and on a screen side are different 
from each other, and the area of the opening portion on the 
side of contacting with a material to be printed is set to 
be equal to a desired printing shape, while the area of the 
opening portion on the screen side is made smaller than the 
desired printing shape and using the same, the present 
invention can perform excellent screen printing where the 
lift of an edge portion of a print coated film can be 
suppressed and evenness in thickness between a central 
portion and the edge portion of the print coated film can 
be remarkably improved, which provides significant. 
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advantage for formation of a print coated film obtained by 
a screen printing method. 
[Brief Description of Drawings] 

[Fig. 1] A sectional view of a constitution of a screen 
5 printing plate according to the present invention. 

[Fig. 2] A process diagram of plate making in a first 
embodiment of the present invention. 

[Fig. 3] A process diagram of plate making in a second 
embodiment of the present invention. 
10 [Fig. 4] A process diagram of plate making in a third 
embodiment of the present invention. 

[Fig. 5] (a) A sectional view of a constitution of a 
conventional screen printing plate. 

(b) A view for explaining a shape of a coated film printed 
15 using the conventional screen printing plate. 
[Explanations of Letters or Numerals] 

3 Screen 

4 Plate frame 

5 Opening portion in screen plate 
20 11 First emulsion layer 

12 Second emulsion layer 
[Fig. 1] 

3 Screen 

4 Plate frame 

25 5 Opening portion in a screen plate 

11 First emulsion layer 

12 Second emulsion layer 
[Fig. 4] 

7C Film 
30 41 First emulsion layer 
[Fig. 5] 

E Represents edge portions 
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